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[57] 



ABSTRACT 



The invention relates to a device forming an endoluminal 
endoprosthesis. The device comprises at least a first 
segment, and upstream from said segment, at a predeter- 
mined distance therefrom, it comprises a "fixing" upstream 
segment made of a biocompatible material so as to be 
deployable from a closed or non-deployed position for 
insertion purposes to a deployed working position, the 
deployed working position being designed to be located in 
a healthy zone of blood vessel and being separated from the 
first segment by a predetermined distance defined by links of 
predetermined length. The invention makes it easy to recath- 
eterize a blood vessel such as the abdominal aorta suffering 
from an aneurysm. 

37 Claims, 4 Drawing Sheets 
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DEVICE FORMING AN ENDOLUMINAL eters and in which limb-shaped endoprosthesis-forming 

INTRACORPOREAL ENDOPROSTHESIS, IN devices are positioned that have upstream ends terminating 

PARTICULAR FOR THE ABDOMINAL in appropriate frustoconical shapes, as can clearly be seen in 

AORTA FIGS. 6 and 7. That structure suffers from the major draw- 

5 back due to the fact that positioning the second limb-shaped 

The present invention relates essentially to a device endoprosthesis device externally is unreliable since there is 

forming an endo luminal intracorporeal endoprosthesis, in a risk of it becoming disconnected, in particular under the 

particular for the abdominal aorta. effect of blood flow. In addition, with that device, installa- 
tion requires blood flow to be interrupted, as shown clearly 

BACKGROUND OF THE INVENTION 10 in FIGS. 11 to 16. 

Devices forming endoluminal intracorporeal endopros- In addition, as clearly shown in FIGS. 10 to 14, that 

theses are well known to the person skilled in the art, in endoprosthesis needs to have its downstream portion fixed 

particular for treating stenoses and above all aneurysms, in on mc low portion of the artery in a healthy region away 

particular aneurysms of the abdominal aorta with extension ^ rom tne aneur y sm - 

to the femoral arteries in the zone where the femoral arteries 15 Document WO 97/40779 discloses a luminal 
branch apart endoprosthesis-forming device for ramification of a duct in 
For example, document WO 97/33532 contains a very *° human or animal body comprising a tubular trunk 
complete description of a device forming an endoluminal ? lcm * nt . d « finin 8 a , cavit y w ^ ch is subdivided into a plural- 
prosthesis and the corresponding surgical or therapeutic ° f axlal c ^ 6]s over at east a f ™ c,10 ° of ' te len S th - < h ,' s 
method, the device comprising a body forming a common 20 bang /tone b V lnsertin g « s } e f ve of A«nWf biocompatible 
trunk and a first limb of great length that penetrates a material into me cav,ty which is impermeable to body fluids 
sufficient distance into the femoral artery, and comprising a jj"** io ™™& a cavity which is useful for blood flow, and 
small second opening for connection of a second endolu- ,° ormin S e c anne * 

minal endoprosthesis of corresponding small diameter that is , In P"*?* l ! » ""^J? ad * another tubu } ar ! mnk 

designed to penetrate into the second femoral artery. 25 element referred to as a prop in order to prevent the sleeve 

« , , . ■ , * „ ■ * JL , of flexible biocompatible material collapsing inside the 

Such a device presents the following major drawbacks: cavity it defines 

a) Because of the small diameter of the opening for Un d er such conditions, that prior luminal endoprosthesis 
connecting the second endoprosthesis to the first req uires three distinct elements to be combined in order to 
endoprosthesis, it is difficult to make this connection 30 acmeV e proper operation, and that greatly increases the 
because it takes place in a zone suffering from aneu- complication of the procedure and the cost of such a device, 
rysm where it is easy to insert the second endopros- MsQj ^ fundamentally, the tubular trunk element is 
thesis outside the first endoprosthesis within the outside the sleeve of flexible material defining the cavity and 
aneurysm, such that the practitioner has enormous ^ cnanQelS) such that mere is no lim i t 0 n expansion, so it 
difficulty in inserting the second endoprosthesis in the 35 wiu de f orm to match the shape of the aneurysm, 
opening in the common trunk of the first endoprosthe- M a result> during x . ray or inspection, the 

S1S * endoprosthesis will take up the shape of the aneurysm and 

b) Because the first endoprosthesis necessarily has a first that will not lead to thrombosis of the aneurysm, so in 
limb incorporated in the device, such a prosthesis can practice no satisfactory treatment of the aneurysm can take 
be used only in highly specific clinical circumstances, 40 place (see FIGS. 2 to 8 of that document, in particular). 

given the physical conformation of the patient. It is rt „ m „ , „ 

necessary to make several types of endoprosthesis to OBJECTS SUMMARY OF THE 

match the physiological conformations of various INVhNllUN 

patients, and some patients still do not correspond to Thus, a main object of the present invention is to solve the 

any endoprosthesis and therefore cannot be treated by 45 novel technical problem consisting in supplying a solution 

this method. for an endoprosthesis-forming device which provides good, 

c) Because of the presence of the first limb, the practi- non-traumatic, and safe fixing upstream from the prosthesis, 
tioner is obliged to use only one of the two femoral without requiring an anchoring device in said upstream 
arteries for inserting the endoprosthesis device, and if portion and also not necessarily requiring fixing of a down- 
it is calcified, the operation can no longer be performed, so stream portion of the prosthesis which can thus be allowed 

The Applicant has also made a first invention concerning t0 float freelv in tne aneurysm, thus making it possible 

an endoprosthesis device and described in document FR-A-2 significantly to increase the number of cases of aneurysm 

747 912, however it too is incapable of solving those can be treated by the invention, on any mammal and 

drawbacks. preferably on human beings. 

Likewise, document EP-A-0 783 873 describes a similar 55 Likewise, an object of the present invention is to solve the 

endoprosthesis that suffers from the additional drawback of novel technical problem consisting in supplying a solution 

requiring blood flow to be interrupted while it is being put which can make it easy to implant the endoprosthesis itself, 

into place, as shown in particular in its FIGS. 24 to 27. and also optionally to connect at least one endoprosthesis 

In addition, the endoprosthesis-forming device in the device thereto, in particular an endoprosthesis device that is 

form of a bifurcated stent as described in document EP-A-0 so designed to be placed in the femoral artery. 

783 873 comprises at least one frustoconically shaped Another object of the present invention is to solve the 

portion for joining to a stent or limb and that suffers from the novel technical problem consisting in supplying a solution 

drawback of creating stenoses. which avoids the presence of a first limb in the first 

With reference to its FIGS. 1A and 5, document EP-A-0 endoprosthesis, while still making it possible to obtain 

783 874 also describes an endoprosthesis-forming device 65 clinical results that are the same as those that have been 

comprising a first segment terminating in two limb starters obtained with previously known endoprostheses that have a 

of frustoconical shape opening out through smaller diam- first limb integrated in the first endoprosthesis. 
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Another main object of the present invention is to solve arteries, is not significantly disturbed. When positioning in 

the novel technical problem consisting in supplying a solu- the thoracic aorta or in other blood vessels, the upstream 

tion which enables the endoprosthesis to be inserted via any segment provides fixing that is safe and reliable for the entire 

surgical pathway whether it be the right femoral artery or the endoprosthesis-forming device of the invention, 

left femoral artery, unlike prior devices which require a 5 In a presently preferred embodiment of the invention, the 

particular pathway to be used as a function of the initial upstream fixing segment of the endoprosthesis-forming 

structure of the basic endoprosthesis having a first limb. device is made from at least one wire or tape of biocom- 

Another main object of the present invention is to solve P atible ^ ^ving shape memory, which is preferably the 

the novel technical problem consisting in supplying a solu- same f ^ material used for malong the first segment At 

tion for an endoluminal endoprostLis-forming device 10 P™* ni > ll " advantageous the upstream segment to 

.... L1 . comprise only two or three rmgs or meshwork made by 

which is usable not only for treating aortic aneurysms in the fo J Qr bendi fl ^ or f [n z{ manner M ^ 

abdominal zone but also for performing treatment in any each wife define | a fi ^ each d ^ defid 

blood vessel such as veins or arteries and regardless of the meshwock> me rings of mes hwork being interconnected via 

climcalproblemsmvolved,andinparticularfortreatmentof adjacent bends by ap p ropriate bondirig means . ^ maQU _ 

aneurysms or stenoses. 15 facturing tecnnique & wel i fao wn to the person skilled in the 

Another main object of the present invention is to solve art and is described, for example, in the Applicant's prior 
the novel technical problem consisting in suppling a solution document published under the number FR-A-2 747 912 
for an endoprosthesis system making it possible to be wn ich is incorporated herein in full by reference. In 
unaffected by the length of auxiliary endoprosthesis devices, particular, it is advantageous to use a wire that is non- 
such as stents, for downstream treatment. 20 circular in section, in particular a wire that is triangular, 

Another main object of the present invention is to solve square, or rectangular in section, 

the novel technical problem consisting in supplying a solu- Th e above-mentioned bonding means may be constituted 

tion for an endoprosthesis-forming device which avoids any either by welding, or preferably by sutures, e.g. as described 

problem of crossover between auxiliary devices such as m FIG. 3 of the Applicant's prior document FR-A-2 747 

stents, which risk is particularly large when treating an 912. 

abdominal aorta. j n another advantageous embodiment of the invention, 

Another main object of the present invention is to solve that is independently patentable on its own, the 

the novel technical problem consisting in supplying a solu- endoprosthesis-forming device comprises, in addition to the 

tion for an endoprosthesis-forming device capable of being 3Q first segment, at least an intermediate second segment, itself 

fixed at least in part above the renal arteries, without comprising at least two independent ducts of smaller diam- 

significantly interfering with blood flow in the renal arteries, eter than the first segment, each duct having an upstream 

and to do so in a non-traumatizing manner, without requiring first opening communicating with the first segment and a 

a traumatizing type of anchoring device upstream from the downstream second opening communicating with at least a 

prosthesis, as has generally been necessary in the past. 35 downstream third segment made by construction to be 

Another main object of the invention is to solve the novel suitable, after deployment, for presenting a diameter that is 

technical problem consisting in supplying a solution for an sufficiently large to be active in said blood vessel, in 

endoprosthesis-forming device which is compatible with particular by facilitating possible access and insertion of at 

being installed without interrupting the flow of blood, i.e. least one second endoprosthesis-forming device for the 

without clamping, unlike the prior techniques which, in 4Q purpose of treating the blood vessel downstream therefrom, 

general, have required blood flow to be interrupted for Advantageously, the third segment in the deployed state 

installation purposes, as shown, for example, in FIG. 24Aof has a diameter that is substantially equal to the diameter of 

document EP-A-0 783 873. the first segment in the deployed state. 

Another object of the present invention is to solve the According to an advantageous characteristic of the device 

above-specified technical problems in a manner that is 45 of the invention, it has at least one of its segments and 

simple, low cost, and usable on an industrial and a medical preferably all of its segments, made from at least one wire 

scale. or tape of biocompatible alloy having shape memory, which 

Thus, in a first aspect, the present invention provides a alloys are well known to the person skilled in the art. In 

device forming an endoluminal endoprosthesis, made at particular, the wires or tapes may be folded or bent to make 

least in part out of a biocompatible material, deployable 50 up successive rings that are interconnected by bonding 

from a closed or non-deployed position for installation means, e.g. as described in the Applicant's prior document 

purposes to a deployed working position, comprising at least published under the number FR-A-2 757 912 which is fully 

a first segment, made by construction to be suitable, after incorporated herein in full by reference. In particular, it is 

deployment, for extending substantially completely across a advantageous to use a wire of non-circular section, in 

blood vessel in which it is to be incorporated, the device 55 particular a wire of triangular, square, or rectangular section, 

comprising upstream from said segment, at a predetermined It is also possible to make the device of the invention by a 

distance therefrom, a "fixing" upstream segment also made meshwork technique well known to the person skilled in the 

of biocompatible material to be deployable from a closed or art. 

non-deployed position for installation purposes to a In another advantageous embodiment of the invention, 
deployed working position, and designed to be placed in a eo each of the two said independent ducts of the intermediate 
healthy zone of the blood vessel while being separated from second segment is provided by construction to have a 
the first segment by a predetermined distance defined by diameter in the deployed state that is less than half the 
links of predetermined length. diameter in the deployed state of the upstream first segment, 
Thus, in the event of aneurysm in the abdominal aorta, the so as to leave an empty gap between the two ducts, thereby 
upstream segment can be situated above the renal arteries 65 making it possible to define for each duct a smaller diameter 
and the first segment is then situated beneath the renal for blood flow, thereby accelerating said flow which pro- 
arteries, while the flow of blood, in this case in the renal motes better blood flow downstream. 
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In another advantageous embodiment of the invention, the are well known to the person skilled in the art, in particular 

intermediate segment and/or the downstream third segment from the prior art cited in the introduction and also from 
is(are) shorter than the upstream segment. The total length of endoprosthesis devices that are available on the market, 

the downstream third segment is preferably no more than These envelopes are often made of polyester film 

about half as long as the upstream segment. 5 In additionj ^ lhe context of tfle inventionj it ^ advan . 

In another advantageous embodiment of the invention, tageous for the endoprosthesis-forming device not to be 
each duct of the intermediate segment is long enough to completely covered by said protective envelope that pro- 
enable a second endoprosthesis to be positioned for per- vides sealing, and that therefore reconstructs the blood 
forming downstream treatment, without running any risk of vessel. Thus, the invention makes it possible to leave uncov- 
leakage or slipping in the intermediate segment. Preferably, 10 ered not only the upstream segment, when present, but also 
each duct of the intermediate segment is at least about 20 an upstream portion of the first segment of the 
mm long and preferably at least about 30 mm long, the other endoprosthesis-forming device, thereby making it possible 
endoprosthesis devices constituting optionally-insertable to impart greater radial strength to the device upstream, thus 
stents that are preferably inserted to occupy said intermedi- obtaining a better anchoring effect and avoiding the need to 
ate ducts substantially completely, i.e. up to the junction 15 have present an anchoring tooth or lug as is necessary in 
with the first segment. previously known devices. The device of the invention 
According to another advantageous characteristic of the makes it possible to achieve safe and reliable anchoring 
invention, the device includes at least one radio-opaque while avoiding any risk of sliding and leakage. Manufac- 
marker element, in particular the first segment includes at its turing the device is as easy as in the prior art using 
junction with the second segment at least one radio-opaque 20 conventional meshworking techniques, 
marker element making it possible to view the positioning of By means of the invention, the above-specified technical 
the device and in particular the positioning of the interme- problems are solved while obtaining a device that is par- 
chate ducts. These radio-opaque elements are well known to ticularly simple, low cost, and usable on an industrial and a 
the person skilled in the art and can be made of platinum, for medical scale. In addition, the medical procedure for putting 
example, which has the advantage of being compatible with 25 the device into position is simplified. The location where the 
use in a blood vessel. system for installing ^ endoprosthesis-forming device of 
In yet another advantageous embodiment of the invention, the invention is inserted is of no particular importance, and 
said set of segments is manufactured in a single meshwork- specifically when inserting into the abdominal aorta, the 
ing step using at least one wire so there are no gaps at the system can make use equally well of the right femoral artery 
junctions between the segments. 30 or of the left femoral artery. In addition, the orientation taken 
In a presently preferred variant embodiment, each up by the endoprosthesis-forming device of the invention in 
segment, including each intermediate duct of the interme- the blood vessel to be treated is of far smaller importance 
diate second segment is made from a bent wire forming than in the prior art insofar as poor orientation does not 
substantially annular individual units which are intercon- 35 prevent the other endoprosthesis-forming devices for down- 
nected by appropriate bonding means. stream treatment, such as stents, being inserted properly, and 
Such bonding means may be constituted either by welds, in particular the danger is avoided of a crossover occurring, 
or preferably by sutures, e.g. as described in FIG. 3 of the ^ additional devices, such as stents in particular, when 
Applicant's prior document FR-A-2 747 912. As a result, it m positioned in the femoral arteries. In the invention, 
is extremely easy to make the intermediate ducts following 40 me Problem of the prosthesis taking up a wrong orientation 
on from the first segment and also the third segment fol- *f immaterial since the prosthesis does not contain an initial 
lowing on from the intermediate ducts without leaving any ^ mb ' thereby allowing the practitioner subsequently to 
gaps between the various segments. correctly insert each independent prosthesis such as a limb- 
Also, in the context of the present invention it is possible formin g stent ™ its proper position and of a length that is 
to make use of the set of advantages provided by the prior 45 a PP ro P nate to the chnical conditions involved, 
solution for an endoprosthesis-forming device described in ' n a ^cond aspect, the present invention also provides a 
document FR-A-2 747 912 which is incorporated herein in method of surgically treating a blood vessel, the method 
full by reference. For example, it is possible to provide for comprising: 

only a fraction of the bends of the wires forming the a) providing an endoluminal endoprosthesis-forming 

substantially annular individual units to be interconnected 50 device of the invention as defined above; and 

by said bonding means such as sutures, thereby imparting b) inserting said endoluminal endoprosthesis-forming 

greater flexibility to the device when certain joins are not device in a blood vessel to be treated, in particular to 

made. Likewise, because the wire used to make the mesh- avoid problems associated with aneurysm or stenosis 

work of the device can be greater in diameter and of Advantageously, the method is implemented without 
non-circular section, advantageously of triangular, square, 55 needing to interrupt the flow of blood and advantageously 

or rectangular section, it is possible to improve the radial without having to take one particular predetermined access 

strength of the device very considerably. route , in other words either or any route can be used. 

In another advantageous embodiment of the invention, the In a particularly preferred implementation of the method 

endoprosthesis-forming device comprises, outside said first of the invention, the method is applied to surgical treatment 
segment, and advantageously also outside said intermediate 60 of an aneurysm of the abdominal artery situated upstream 

second segment and said downstream third segment, an from the bifurcation of the aorta towards the femoral arter- 

outer protective envelope providing flexible and substan- ies. 

tially non-elastic sealing made to have a diameter that In yet another advantageous implementation of the sur- 

corresponds substantially to the diameter in the deployed gical method of the invention, the endoprosthesis-forming 
state of the endoprosthesis-forming device, thereby serving 65 device of the invention is positioned so that the upstream 

to perform reconstruction proper of the blood vessel. Such segment of the device, when present, is positioned in the 

substantially non-extensible, flexible, leak-proof envelopes aorta upstream from the renal arteries, while the upstream 
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end of the first segment of the device bears perceptibly explanatory description given with reference to two pres- 

below the renal arteries, thereby making it possible for the ently preferred embodiments of the invention given purely 

endoprosthesis-forming device of the invention to be fixed byway of illustration and therefore not limiting the scope of 

safely and reliably without trauma and without significantly the invention in any way. Both embodiments of the inven- 

disturbing the flow of blood in the renal arteries and in the 5 tion as shown in FIGS. 3 to 7 form an integral portion of the 

aorta downstream therefrom. present invention in all of its aspects. 

In another advantageous implementation of the method of . . , 

the invention, an endoprosthesis-forming device is used that rawings. 

has a wide range of diameters in the deployed state, with at FIG - 1 shows a P rior ^ endoprosthesis-forming device 

least one segment covering the range from 20 mm to 30 mm, for surgical treatment of aneurysm of the abdominal aorta, 

thereby making it possible to treat nearly all diameters of 10 e.g. as described in document EP-A-0 783 873 which 

aorta, particularly at abdominal level. comprises a first substantial cylindrical segment extended by 

In the context of the invention, it is also advantageous to a limb that penetrates into the femoral artery, together with 

deploy the third segment of the endoprosthesis-forming installation of a second endoprosthesis device enabling a 

device at a diameter that is substantially identical to the portion of the blood flow to be diverted into the second 

deployed diameter of the first segment situated upstream, 15 femoral artery- 

thereby facilitating ^catheterization. It is also advantageous FIG. 2 is a view similar to that of FIG. 1 showing an 
for the two ducts of the intermediate segment to present, m , . f • j • fiU ™ 

the deployed state, a diameter of at least about 9 mm, endoprosthests-formmg device of the same prior art as FIG. 

without any conical shape, thereby avoiding any risk of J' but ! nco ™ ectI y positioned, be endoprosthesis-formmg 

stenosis 20 " evice m this case Dein S installed the wrong way round, 

The devices of the invention are particularly intended for hereby i^trating the difficulty of inserting a second 

holding blood vessels properly open after stenosis, or for endoprosthesis device because of the crossover problem; 
reconstructing or rechanneling blood vessels. FIG. 3 shows the presently preferred first embodiment of 

The invention is particularly indicated via a percutaneous a device of the present invention in which the 

route for treatment of occlusive lesions of the peripheral 25 endoprosthesis-forming device comprises a first segment of 

vessels, such as transjugular intrahepatic portosystemic prosthesis comprising an upstream segment disposed at a 

shunt (TIPS); for palliative treatment of biliary occlusions predetermined distance for fixing in the blood vessel 

and for treatment of peripheral aneurysms, and in particular upstream from a blood flow branch, in this case upstream 

for aneurysms of the abdominal and thoracic aortas. tom me renal artedes in me ab dominal aorta; and 

The device of the invention is short, thereby reducing the - , , . «• . * , ■ 

risk of generating thromboses, providing better urine flow, 30 HG 4 shows a ""J* embodiment of a dev,ce of the 

since this principle can be superposed on conventional ? resent mention in which the upstream segment of -FIG. 3 

vascular prostheses. 15 omitte "> showing that the second embodiment can be 

Also, because of the wire having a diameter that is. entirely independent of the embodiment of FIG. 3 and can 

advantageously about 0.45 mm, radial strength is increased constitute an independently patentable invention, 
and the presence of fixing hooks is avoided, thereby reduc- 35 In both of the embodiments shown in FIGS. 3 and 4, it is 

ing the risk of rupturing the wall of tbe blood vessel (in easy to put into place two auxiliary endoprosthesis devices 

particular the aorta) and reducing postoperative pain, in enabling the flow of blood to be diverted into each of the 

particular abdominal pain. femoral arteries, without any risk of a crossover. 

Also, in the context of the invention, the ducts of the In the drawings: 
intermediate segment are identical and symmetrical about 40 FIG. 5 is a diagram of the FIG. 3 endoprosthesis-forming 

the longitudinal axis of the endoprosthesis-forming device, device being pllt into place ^ showing a first positioning step 

which is designed to correspond substantially to the longi- m wn ich the upstream segment is put into place above the 

tudinal axis of the blood vessel in which it is inserted, arteries- 

thereby making it possible to adjust better the positioning of nG / 6 shows a se^j positioning ^p, after the first step 

each auxiliary endoprosthesis-forming device (often « 0 f pjo $, showing how the FIG. 3 endoprosthesis-forming 

referred to as a secondary branch) relative to the start of the deyice of ^ ^nllon is d b d after the outer protective 

hypergastnc artenes, which is a clear departure from tbe tabe nas been 3ItiM and 

asymmetrical bifurcated systems of numerous pnor art _ , ..... ... .. , . 

devices shows a third step in putting the FIG. 3 endopros- 

The present invention also makes it possible to reduce SO thesis deyice into place in the deployed position, prior to 

difficulties of rechanneling by the guide, and also to reduce ""^tely wi'Mravvmg Uie positioning deyice and inserting 
the harmful effects of the main part constituted by the ™?°f°f ^ devices ; enabling he flow of blood 

, , ,> , A • j . ; to be diverted mto each of the femoral arteries in the 

above-mentioned first, second, and third segments rotating ^ , . . , A 

to a w n s'tion configuration shown in FIG. 3 and without any risk of 

ThTductsof ^theLrmediatesegment of the invention are » «»°ver. FIG 7 shows the step in which the balloon is 

circular and not conical in section, thereby avoiding aCtua,ed 10 de P lo y ^ e ° d °P'°^* dev >« completely, 
mechanical junction stenoses. These intermediate indepen- MORE DETAILED DESCRIPTION 

dent ducts may be up to 25 mm long, or said length may be . 

built up together with the length of the downstream third Wlth rcfercncc to HG. 1, there is shown diagrammatically 

segment, thereby enabling safe intubation of the main part 60 and 00 a S rcatl y enlarged scale a portion of the abdominal 

by the auxiliary devices in endoprostheses 300a, 3006 or aorta S iven overa11 reference numeral 10 which has an 

secondary branches, and avoiding the risk of junction leak- aneurysm 12 located between the renal arteries 14a, 146 and 

a g C the femoral arteries 16a, 166. 

In the prior art shown in FIG. 1, which corresponds 

BRIEF DESCRIPTION OF THE DRAWINGS 6J tmeB ^ y r ta documenl EP . A _o 783 873, provision is made 

Other objects, characteristics, and advantages of the for treating the aneurysm 12 surgically by inserting an 

invention appear clearly in the light of the following endoprosthesis device given overall reference numeral 20, 
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e.g. via femoral artery 16b in this case, which device equivalent biocompatible material. It should be observed 

comprKcs an upstream first segment 22 integral with a first that the second element 128 is shown in axial section only 

hmb 24 As cm clearly be seen from FIG. 1, and as is well so as to allow the structure of the first element 126 to be seen 

known to the person skilled in the art, the endoprosthesis- more clearly. 

forming device is made up of two elements, namely: a first 5 i„ „„„ , • „ , . , 

element 26 comprising self-expandable mesWork made of ^y^rir 6 ^ 11 : ^^^ming 

a biocompatible wire having shape memory, e.g of the ' „ U ° f COm ^ s at [ f " e main first se S ment *™ 

nitmoltype,shownhereinthedeployedstatelnme\ol 10 Z^f^'^f ™>™^ousto the first seg- 

having the aneurysm 12, and covered by an envelope 28 ^J^^u^^^^ m . H k ? S ' \ ^ 2 ' and 

which need cover only a portion of the first element 26 for io I * % Stmctu / e wm< ? 15 smtable ' after de P lo y 

exampleandwMchisgene^^ cro^ectLn^ fhlo^ t 1 ^ ^ ^ ^ 

hylene or of any biocompatible material capable of provid- SS^^ ™fh* £ w i^u* U £ l ° be 

iag sealing so as to enable a flow duct to be reconstituted in ^^ n L^^ fl 5! £ T,^ * S 

the aorta towards the femoral arteries 16a and Ub that is 1??^^ 4 ° VU 35 Wl11 

leakproof relative to blood flow, as can clearly be understood 15 f * * Underst0od ^ the P erson sMed » the art. 

by the person skilled in the art ln me P rescnt invention, and specifically in this presently 

In the prior art, a fraction of the blood flow is diverted into ^f?^ as showD * FIG ' 3 > thc dcvice 

the other femoral artery 16a by inserting, another n T^ioa 1 u ^ UpStream 568106111 give ° 

endoprosthesis-forming devL 30 such ^Z%7^r ZT^Z T ? ^ ? ^fJ* ** ^ " * 
"stent" that penetrates via an opening 32 defined by a 20 S^? th * i^f^ ° ^ ^ 

frustoconical portion 34 formed at the downstream end of S^TlSl SnSnS ^TrT 
thefirstsegment22, with insertion thereof being symbolized Sg^ivteZfl t'ti^ ^T^ 2 by lmk ? 
by arrow 36 and with the inserted portion thereof being S !2 K 

drawn in dashed lines inside the first segment 22 of tbf T^^Tl T , ' P T^.i ^ and Ichablc 
endoprosthesis-forming device 20. 25 r*"^^* 110 firSt s ? gm * nt 122 ' Jhcsc se S mcnts ma y 
t* * jl * . be C0Qstltuted > for example, by one or more wires of the 
It will readily be understood that inserting the second same type as that used for making the first segment 122 e g 
endoprosthesis-forrning device 30 is difficult because the a metal having shape memory such as nitinolTand they may 
opening 32 is narrow and also because of the diameter of the be of the same diameter or of a different diameter. The length 
aorta 10 at this location specifically because of the aneu- of the links 192 is predetermined so that the upstream 
rysm 12, which means there is a high risk of positioning the 30 segment 190 is disposed above the renal arteries when 
second endoprosthesis device 30 outside the portion 34 that inserted in the abdominal aorta, and so that the upstream end 
is in me form of a truncated cone and that has an opening 32 of the first segment 122 is disposed beneath the renal 
ol small diameter. arteries, thereby securing the endoprosthesis-forming device 
Also, as can be seen in FIG. 2, it is not uncommon for the 120 safely and reliably in place while substantially avoiding 
endoprosthesis-forming device 20 to be positioned the any disturbance to the flow of blood towards the renal 
wrong way round, i.e. with its opening 32 on the same side arteries and towards the downstream end of the aorta 
as the femoral artery 166 via which the first endoprosthesis The upstream segment 190 can be made using one or 
device 20 having the inte^al limb 24 was inserted, such that more portions of meshwork, preferably two or three 
the opening 32 is remote from the other femoral artery 16a. ^ obtained by forming a biocompatible wire made of a mate- 
In this case, m order to be able to cause the second rial having shape memory, such as a nitinol, into a zigzag 
endoprosthesis-forming device 30 to penetrate into the open- shape, with adjacent bends being bonded together by bond- 
ing 32, it is necessary for it to cross over the first limb 24, ing means such as welds, or preferably sutures, as is well 
which is very difficult to do. Even if the practitioner manages known to the person skilled in the art. The bonding means 
to do it, the limb 24 and the second endoprosthesis device 30 4S may be made of materials other than the material used for 
will press against each other in zones 37, 38 shown in FIG. making the meshwork, as is also well known to the person 
2, and that is unacceptable given the risk of blood flow being skilled in the art, who may refer on this topic to the 
interrupted or of a stenosis being created, particularly Applicant's prior patent FR-A-2 747 912 which is hereby 
between the inlet 64 and the outlet 65. incorporated in full, by reference. 

FIG. 3 shows a presently preferred first embodiment of 5 o By using this upstream segment 190, it is possible to fix 

the invention that is given purely by way of illustration and the endoprosthesis-forming device 120 safely and reliably in 

therefore cannot limit the scope of the invention in any way, the blood vessel, in this case in particular the aorta, thus 

The reference numerals used in describing the invention making it possible to treat aneurysms 12a that do not benefit 

are the same as those used in describing the prior art device, from a healthy sub-renal collar as shown in FIG. 3, and the 

plus 100, thereby making understanding and comparison 55 endoprosthesis-forming device may float freely in the 

easier. Thus, the endoprosthesis-forming device of the aneurysm, as shown in FIG. 3. Under such circumstances, 

invention is given overall reference 120. It comprises a first the invention makes it possible to treat many more cases of 

element 126 made of a biocompatible material having shape aneurysm than is possible using prior art endoprosthesis 

memory that can be deployed from a closed or non-deployed devices. 

position for insertion purposes to a deployed working posi- eo Furthermore, in the present invention, and in a particular 

tion as shown. The device further comprises a second embodiment forming an independently patentable invention 

biologically compatible element 128 covering a major por- the main portion of the endoprosthesis-forming device 120 

tion of the first element 126 and constituting an outer comprises, in addition to the first segment 122, at least one 

envelope that is leakproof to the flow of blood in the blood intermediate second segment 150 having at least two inde- 

vessel constituted in this case, for example, by the aorta 10 65 pendent ducts of smaller diameter than the first segment 122 

and which can be implemented in conventional manner, e.g. and given respective references 152 and 154 As can clearly 

out of polytetrafluoroethylene, Dacron, polyester, or any be seen in FIG. 3, each of the two independent trunks 152 
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and 154 is in its own separate trunk having an upstream first 
opening 152a, 154a in communication with the first segment 
122, and a downstream second opening represented by 
dashed lines 1526, 1546 communicating with at least one 
downstream third segment 160 made of a structure which is 5 
suitable, after deployment, for presenting a diameter that is 
large enough to be active in said blood vessel, in this case the 
aorta 10, in particular facilitating access and possible inser- 
tion via its downstream opening 162 of at least one second 
endoprosthesis-forming device 300a, 3006 for the purpose 10 
of treating the blood vessels downstream, as will readily be 
understood by the person skilled in the art. 

Advantageously, in the deployed state, the third segment 
160 is of a diameter that is substantially equal to the 
diameter of the first segment 122 when it is in its deployed 15 
state, as shown in FIG. 3. It will thus be understood that the 
third segment 160 has a very large down-stream opening 
162, thus providing easy access for an auxiliary endopros- 
thesis device, in this case the stents 300a, 3006 that are 
intended to re-catheterize the femoral arteries 16a and 166, 20 
respectively. 

According to an advantageous characteristic of the 
invention, at least one segment, and preferably all three 
segments 122, 150, 160 are made from at least one wire 42 
or tape of shape memory alloy that can be folded to define 25 
successive turns forming substantially annular individual 
units which are interconnected by appropriate bonding 
means 144 such as welds or preferably sutures, as shown, 
and as known in particular from the above-mentioned prior 
art documents, and in particular from the Applicant's docu- 30 
ment published under the number FR-A-2 747 912. 

Thus, any wire or tape of biocompatible alloy having 
shape memory that is known to the person skilled in the art 
can be used, for example a nitinol wire. In the context of the 35 
invention, it is preferable to use a wire of non-circular 
section, in particular a wire of section that is triangular, 
square, or rectangular, and that is of a greater diameter than 
the diameter which is normally used, e.g. having a diameter 
of not less than about 0.4O mm, although naturally other ^ 
diameters may be used without that being limiting. 

In another advantageous embodiment of the invention, the 
bonding means such as the suture knots 144 can be made in 
various different ways. For example, bonding means 144 
need be provided only at some of the bends or turns. It can 45 
be advantageous to provide a knot at every other location, as 
shown in FIG. 3. 

Also, in another advantageous embodiment of the 
invention, each of the two ducts 152, 154 of the intermediate 
second segment 150 is designed by construction to present so 
in the deployed state, as shown, a diameter that is less than 
half the diameter in the deployed state of the upstream first 
segment 122 so as to leave an empty gap 153 between the 
two ducts 152, 154, thus making it possible in each duct 152, 
154 to define a constricted blood flow diameter 140, thereby 55 
enabling the flow to be accelerated which is helpful in 
improving blood circulation downstream in the femoral 
arteries 16a and 166. 

In yet another advantageous embodiment of the invention, 
the intermediate segment 150 and/or the downstream third 60 
segment 160 is(arc) made, as shown, to have a length that is 
shorter than the length of the first segment 122. The total 
length of the downstream third segment 160 is preferably 
equal to no more than about half the length of the first 
segment 122. Similarly, the total length of the intermediate 65 
second segment can be substantially equal to that of the 
downstream segment 160, even though these lengths can be 
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modified at will without changing the operation of the 
system, and as a function of surgical requirements made 
necessary by the physiology of the patient concerned. 

In another advantageous embodiment of the invention, the 
length of each duct 152, 154 in the intermediate segment 150 
is sufficient to enable a second endoprosthesis such as 300a, 
3006, in this case a stent, to be put into position to provide 
downstream treatment without running any risk of leakage 
or slipping in the intermediate segment. In addition, also 
because of the presence of the third segment 160, each 
second endoprosthesis such as 300a, 3006 is held securely 
in place, thereby constituting a worthwhile further advan- 
tage of the invention. 

According to another advantageous characteristic of the 
invention, the device 120 can have at least one radio-opaque 
marker element 180, e.g. the upstream first segment 122 may 
include at its junction with the intermediate second segment 
150 at least one radio-opaque marker element such as 180, 
in this case, making it possible to view the position of the 
device, and in particular the positions of the intermediate 
ducts 152 and 154. A radio-opaque element may also be 
provided upstream from the first segment 122 in the vicinity 
of the opening 164, and another may be provided at the 
down-stream end in the vicinity of the opening 162, The 
marks they provide can be different in shape so as to enable 
them to be distinguished from one another and so as to 
facilitate their identification. In addition, the wire 142 is 
advantageously radio-opaque, as is true of nitinol. By way of 
example, the radio-opaque elements may be made of plati- 
num which has the advantage of being compatible with use 
in a blood vessel. 

Furthermore, in the context of the invention, because the 
set of segments 122, 150, and 160 can be made by mesh work 
and/or knitting at least one wire, manufacture can be per- 
formed in a single stage without any gap at the junctions, 
thus making it possible to avoid any risk of stenosis. 

It is then easy to cover the first element which is analo- 
gous to a grid 126 with the covering second element 128 or 
envelope that is made of a bloodproof biocompatible 
material, such as a film of polytetrafluoroethylene, or of 
Dacron, or of polyester, or of any other biocompatible 
material known to the person skilled in the art, for example. 

It will be understood that the invention makes it possible 
to achieve the above-mentioned advantages. 

By way of example, the device of the invention can be 
made using a nitinol wire of square or rectangular section 
having a diameter of about 0.40 mm, with each segment in 
the deployed state having a spread over a wide range of 
diameters going from 20 mm to 30 mm, thereby making it 
possible to treat blood vessels of nearly all diameters, and in 
particular aortas, at least at abdominal level. 

In the deployed state, the two intermediate ducts 152 and 
154 may have a diameter of about 9 mm, and need not have 
any conical portions, as can clearly be seen in FIG. 3. 

Furthermore, the length of the first segment 122 may be 
as much as 30 mm, such that the intermediate ducts 152 and 
154 may be 15 mm long and the downstream third segment 
160 may likewise be at least 15 mm long. 

By way of example, the invention makes it possible to 
insert secondary endoprosthesis devices 300a and 3006 such 
as stents that are of different lengths and diameters in each 
of the femoral arteries 16a and 166, for example having, in 
the deployed state, a diameter of 14 mm and a length of 125 
mm in the femoral artery 16a, and a diameter of 12 mm and 
a length of 110 mm in the femoral artery 166. 

It will thus be understood that in the context of the 
invention, it is possible to make limitless adaptations to 
different morphological profiles between femoral arteries. 
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It will thus be understood that all of the advantages of the carrier catheter 410 is a tube having two lumens, comprising 

invention can be obtained regardless of the total length of the an expander nose 440 having a radio-opaque distal portion 

endoprosthesis-forming device 120. immediately followed by an expansion balloon 450, e.g. 

As shown, provision may also be made for the envelope made of latex, and then a zone 460 serving as a space for 

128 to be present over a portion only of the height of the 5 positioning the endoprosthesis-forming device 120 or 220 of 

endoprosthesis-forming device 120, and in particular for it the invention, defined by a radio-opaque olive -shaped piece 

to leave uncovered the upstream top portion of said first 470 and the pusher sheath 420. The proximal portion 404 is 

segment 122 over several millimeters, thereby making it constituted by a Y-coupling having two "luer lock" type 

possible in combination with at least one bond on every connection devices of the female type given respective 

other mesh to improve the flexibility and the radial strength 10 references 480 and 490. 

of the first grid-shaped element 126, at least at its upstream The first "luer lock" 480 serves to pass a guide, e.g. 

end, and preferably at both ends, in addition to the fixing having a diameter of 0.035 inches with a short transparent 

effect obtained with the upstream segment 190. connection, enabling a metal rod 484 to be inserted into its 

Similarly, in the context of the method of surgical treat- lumen to hold said path straight without any risk of kinking, 

ment of the invention, it is advantageous for the second 15 The second "luer lock" 490 serves to connect a tubular 

endoprosthesis devices 300a and 300b, such as stents, to be inflation element 492 for inflating the balloon 450, e.g. 

inserted into the first endoprosthesis device 120 substantially having a connection with long branches. The outer sheath 

as far as the junction plane between the first segment 122 430 covers a portion of the expander nose 430, the balloon 

and the second segment which comprises the two indepen- 450, the gap zone 460 for supporting the endoprosthesis- 

dent intermediate ducts 152 and 154, as shown. 20 forming device 120 or 220 of the invention, and a portion of 

With reference to FIG. 4, there can be seen a second the pusher sheath 420. 

embodiment of the invention, likewise given by way of xh ese devices can have a working length of 500 mm for 

illustration and thus not in any way limiting the scope of the a total length of 1200 mm and a maximum diameter of 20 

invention. This second embodiment as shown in FIG. 4 p, or a working length of 650 mm for a total length of 1350 

differs from that of FIG. 3 solely by the fact that no upstream 25 mm and a maximum diameter of 23 F. 

segment such as 190 is provided connected at a predeter- ^ tech ^ ue whereb ^ end thesis device of the 

mined distance from the first segment 122 by link means 192 mvendon is ^ - n|o la J is below ^ 

at predetermined length. In this second embodiment, the , ci/-o * . <r j • • -.u n/-> 

r c , j , „ ' to FIGS. 5 to 7 and in association with FIG. 3. 

same reference numerals are used for portions that are ... , , 

identical or similar to those of the FIG. 3 embodiment, plus 30 It . is known ^ •neuryanB of the abdominal aorta extend 

100, so in this second embodiment the endoprosthesis- vertically to a greater or lesser extent, coming close or ooi 

forming device is given overall reference 220. It comprises *° close to ^ renaI artenes and t0 the hypogastric arteries 

a first element 226 analogous to the first element 126 of the ( not shown ,n F1GS - 3 and 4 >> mus determining whether it 

FIG. 3 embodiment, and a second element 228 analogous to * P 0SSlb k t0 an endoprosthesis-forming device of the 

the second element 128 constituting the outer envelope that 35 tv P e . of invention. The other important factor is the 

is proof against the flow of blood 40 in the blood vessel and possibility of gaining access to the aorta via the femur, and 

serving specifically for the purpose of reconstructing it. m , the P resent state of ,ne att 11,31 ret l uires P atients t0 be 

In this case, the first segment is given reference numeral haV1Q S iliac ar * ries are not 100 "^J?: 001 

222, the intermediate second segment is given overall ref- ^^ tofI j|^- Sten ° S6S ' 
erence numeral 250, and the downstream third segment is 

given overall reference numeral 260, etc. Under ideal circumstances, patients having an aneurysm 

However, the auxiliary endoprosthesis devices 300a and ^ a hn % c ° nar - whose iliac arteries are normal and have 

3006 have the same reference numerals as before since they expanded little, i.e. having a diameter no greater than 14 mm 

are independent from the endoprosthesis-forming devices AC to 1 ? mm ' are g° od candldatcs slIlce release is easier 

p r0 p er 45 proximally and circulation in the pelvis is preserved more 

It can also clearly be seen from FIG. 4, when viewed in ^fc ^ aV ° idiD8 ^ * """^ ^ hyp0gastric 
comparison with FIG. 3, that the second embodiment is 

advantageously used with aneurysms 12 that retain a healthy ^ patient is advantageously prone on the back and 

collar in the zone 13 against which the downstream portion 50 anesthetic, or under local or regional anesthetic, such 

of the downstream third segment 160 can bear when it is in 38 a peridural or even a local potentialized anesthetic, 

the deployed state, as shown in FIG. 4, thus ensuring that the perfused while monitoring arterial pressure via a radial 

endoprosthesis-forming device 220 is held safely and reli- catheter, and with a urinary probe in place, 

ably in place, thereby providing effective treatment for the A marked radio-transparent ruler is provided which is 

aneurysm 12. S5 positioned in such a manner as to identify the release 

It will thus be understood that the invention also makes it position, 

possible to provide an effective solution to the technical The first step of the procedure is to provide access via the 

problems specified above and gives rise to substantially the . femur on the side having the iliac artery that appears to be 

same advantages as the embodiment of FIG. 3. the larger and the straighter, given that "reasonable" twisting 

With reference to FIGS. 5 to 7, there follows a description so is not a complete bar. 

of the procedure for putting the endoprosthesis-forming In a second step, an incision is made and a guide is 

device of the present invention into place, which procedure inserted into the abdominal aorta. 

is equally applicable to the embodiment of FIG. 3 and to the Thereafter, a 6 F or 7 F inserter is put into place and a front 

embodiment of FIG. 4. aortography is performed using a probe, e.g. of the gradu- 

In this context, an inserter 400 is used made up of an inner 65 ated "pigtail" type, if possible. Thereafter, the positions of 

carrier catheter 410, a pusher sheath 420 sliding over the the renal and femoral and possibly the polar arteries are 

carrier catheter 410, and an outer sheath 430. The inner identified as are the positions of the hypogastric arteries. 
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It is also advantageous to perform heparinization, e.g. at The following stage consists in inserting from the same 

5000 international units, possibly repeated with a half-dose side the device constituting the auxiliary endoprosthesis, e.g. 

(2500 IU) if the installation procedure is lengthy. in this case 3002\ which constitutes at least one lateral 

A super-stiff guide can be put into place in the thoracic extension of diameter and length that has been determined 

aorta and in the abdominal aorta (not shown in the figures), * by preoperative angiography and 3D scanning, and that 

and then a transverse femoral arteriotomy is performed ma ^ f os ^ ? e conical - 

preferably in a flexible arc and the main part of the inserter 11 » then P 0SSlble t0 raise an mserter havin S valves with 

400 having a diameter of 20 F is inserted, including the a maximum diameter of 14 F, depending on the diameter of 

endoprosthesis-forming device 120 or 220 on the carrier the already-positioned endoprosthesis-forming device 120 

catheter 410 10 or m ® t0 P os ^i° n me sheath broadly in the aorta 

tl • J At\n • ,u • j 4l _ « . upstream from the renal arteries 14a, 14b. 

The inserter 400 is then raised until the endoprosthesis- & , . , 

forming device 120 or 220 is in register with the Meal „ ™ e "^ er . ™PP°« device commonly referred to as a 

release zone as identified on the graduated ruler or by an ^rtndge is raised, containing ; the auxiliary endoprosthesis 

opaque object in the position shown diagrammatically in device such as 3W fl or 3(Wb and it ^engaged m the installed 

Pjq ^ 15 mserter device, and then using the pusher, the auxiliary 

* * . „ , endoprosthesis device 300a or 300fc is advanced until the 

Thereafter the main body is progressively released, pos- proxima i markers of the auxiliary device 300a or 300fc 

sibly begmnmg by release 1 cm above the selected zone, and become super p 0sed with those identifying the bifurcation, 

then lowering the prosthesis inserter assembly. The prosthe- sucb as ^gQ 

sis body 120 or 220 is released by establishing a fixed point 2Q the ^ h withdrawn and the device ^ 

"H.tTt P^her 420 and withdraw^ the outer ^ ^ endoprosthesis 300a, 300Z> is released, 

sheath 430, thereby re leasing ; he prosthests 120 or 220. As ^ ^ ovwl of ^ ^ [q me ducls 1J2 154 q{ (he 

shown diagrammaticauy in FIG. 6, the prosthesis expands intermediate 1 150 and of the downstream segmenl 

because the mater.al having shape memory, such as mimed, 16 „ The fe en(J f me d ^ formi m ^ 

is heated 

25. endoprosthesis 300a or 300fc must naturally not cover the 

It will be observed that for the embodiment of FIG. 3, the hypogastric arteries, 

endoprosthesk-forming device 120 has an upstream seg- , f , m is calculated( posiuoning ^ be modi . 

ment 190 whose release point is designed to be above the fied the overlap zone may possibly be shorter, 

renal arteries 14a and Ub such that the first segment 122 of Thereafter it is possible t0 er form an aortography to 

the mam body of the endoprosmes^forming device 120 is 30 check ^ ^ j^.fo^ au 4 endoprosthesis device 

situated beneath the ] renal artenes 14« and 14t this achiev- 3fj0 3mb k , positioned and that the main 

mg safe and reliable fixing of the endoprosthesis-forming end thesis device 12 „ £ r 220 k mtv/isc rl 

device in the blood vessel, in this case the abdominal aorta, tioned 

and without there being any need for the downstream « ' o .... ,. 1JP 

j *u • r * j • -ii a * i_ i_ i j Thereafter, an incision is made into the femoral artery on 

portion or the endoprosthesis-forming device 120 to be held « 4l _ . , . , 

• i t* n u t. j g . CTn .... the other side and in the same manner, a guide is raised to 

m place. It will be observed with reference to FIG. 3 that this *i. . • *u a u r j , L . , . 

j 4 „ • a . 4 « cathetenze the second short auxiliary endoprosthesis device 

downstream portion is floating in the aneurysm. - Aft t , /. v c . . 

' 3006 or 300a on the other side, making use of a catheter of 

Once the endoprosthesis-forming device 120 has been me vertebral type> or of some other t dependiQg on the 

completely released, the practitioner then lowers, the latex morphology of the aorta 

balloon 450 at least into the upstream segment 190 of the 40 If it is nQt iWe tQ me lim5 on the otner 

endoprosthesK-forming device 120 and inflates the balloon sid it ^ iWe (0 rfom) inserUon , he 0(her Qr vk 

at low pressure so as to press the endoprosthesis-formmg ^ ^ m ^ We ^ ^ ^ ^ 

device 120 proper y against the wall of the aorta, main y remains , Q ^ and whUe recoveri lhe ide in , ne 

eve with the upstream segment 190 and advantageously femur „ means of a : bj ^ * b ^ 

level with the uncovered portion towards the opening 164 so 45 otomv 

as to ensure safe and reliable fixing against the wall of the ™ Ct c ... , , . 

blood vessel, in this case the aorta 10 . 1 *"S*? er -£ P 0Slll0 ° of ,he S uldc » venfie J d ^ ln f rt - 

_ . . , , „ ^ . , „ mg the pigtail type probe into the auxiliary endoprosthesis 

This expansion may also ^be performed in the firstsegment dcvicc 3m or 300 ^ or ]imb> to verif [{s [tion b 

122 and in the segments 150 and 160, corresponding to the rotating the probe 

inflation step as shown in FIG. 7. 50 me ^ ^ be exchanged with a super . stiff 

The person skilled in the art will understand that to element and raising on the guide, either via an incision or 

achieve proper release, with the intermediate ducts 152 and afcr the femoral artery of the extension which is released in 

154 properly oriented in the frontal plane, it is important to me same manner as the lateral device, 

align the radio-opaque markers situated in the proximal Thereafter, it is possible to perform an arteriography by 

portion of the covering and to observe clearly the clips reflux and ^ (he 

which represent the b^^ Angioplasty by a balloon of diameter adapted to the 

radio-opaque marker 180 constituted in this case by an of ^ mid]i endoprost hesis device 300a, 3006 

upside-down V at this level. « • , , , . . J ' iL 

r can be implemented m such a manner as to ensure that the 

Release of the body is then continued by withdrawing the 6Q two auxiliary prostheses are properly expanded in the over- 
sheath, and the two ducts 152, 154 of the intermediate i ap zone where they join the main artery endoprosthesis 
segment 150 are released. dev ; ce 120, 220. 

It is then possible to expand at least one lateral duct 152 Thereafter the femoral arteriotomy is closed, 

or 154 using the latex balloon and to withdraw the main j n the event of distal leakage persisting or of a limb that 

inserter having a diameter of 20 F. 65 & t00 short being provided by the auxiliary endoprosthesis 

Aortography can then be performed to observe the posi- device 300a, 300b, it is possible to perform a distal exten- 

tion relative to the renal arteries 14a, 14b, sion using the same technique. 
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The result is considered as being satisfactory if the nected to one of said first and second end openings of 

endoprosthesis-forming device is properly deployed, said first segment and forming at least two independent 

harmoniously, and if there is no opacification of. the aorta trunks, each of said at least two independent trunks 

aneurysm by proximal or distal leakage. having an upstream first opening communicating with 

In addition, when the iliac artery is too sinuous, having a * said first segment and a downstream second opening, 

stenosis or carrying a large aneurysm including the hypo- Said first / lement further comprising a third segment 
gastric artery, it is possible to perform a combined technique ro ™ lcatm S w f ith 5 f downstream 

of placing an endoaortic prosthesis of the invention that is S^J?„Mm V f / °J ^ * 

covered and that has degressive conical shape to use an 

. . r B . • ? , 1 T * m segment having a diameter in said deployed state for 

aortomono-ihac access route associated with a femur-femur w facilitating access of a second endoprosthesis-forming 

cross-over bypass, and either a ligature or an opposite side device said third ent int0 engagement £ 

iliac artery occlusion by ambolization. one of said at least two indep endent trunks for treating 

By means of the invention, is it possible to treat more a blood vessel downstream therefrom, said first element 

patients, since ideal or favorable conditions are to be found comprising at least one of a wire and tape, wherein said 

in 15% to 20% of patients, and when using the combined 15 at least one of said wire and tape is made of a 

technique, it is possible to treat between 50% to 75% of biocompatible alloy having shape memory, and said 

patients having an aneurysm in the abdominal aorta. nrst > second, and third segments being formed by a 

Finally, in aneurysms of the abdominal aorta having a continuous one of a single meshworking step and a 

short proximal collar that is less than 15 mm long, The 9n ™f' t ^l* s C P of said at least of a *? rc ^ 

inventors have discovered that the upstream position of the 20 1 ? a I t "5 n ° gap f ^7 the fil 2 
, ,. . P . . . ,„ * „„ v , . , segment and the second segment and between said 

endoprosthesK-foraung device 120 or 220 can be achieved aBeoai nt ^ ^ ^ Md 

trans-renaUy the uncovered upstream portion being capable a element ^ , kak f envel sub . 

ofbemg situated without obvious damage upstream from the # *■ « -! c , / , . , ,. F 

r»n 4 i,L,vi/i, i/ik n ,,i, ■ *u if j- * cnp stantially surrounding said first element including said 

renal arteries 14a, 14J>, as shown in the embodiment of FIG. ne *i ** • j j i c --. , 

2 25 at least two independent trunks of said second segment, 

* . . . said envelope providing a leak-proof fluid seal about 

Hie invention also makes it possible to perform a tech- ^id first element and permitting fluid flow from said 

mque of placing an endo-aortic prosthesis in aneurysms of upstream end to said downstream end of said first 

the thoracic aorta. element. 

In which case, the technique is very close to that of 30 2. The device of claim 1, wherein said diameter of said 

releasing the endoprosthesis-forming device when treating third segment is substantially equal to a diameter of said first 

an aneurysm of the abdominal aorta as described above. segment. 

Firstly, a femoral or iliac approach is provided using a 3- The device of claim 1, wherein said third segment is 

release system having a diameter of 20 F or 23 F. shorter in length than said first segment. 

It is also possible to use a super-stiff type guide and to 35 4 ^ device of claim x > wherein said first segment is 

raise a graduated "pigtail" type probe e ^ ual m lcn & h to or g reate ' uian twice said third segment. 

The extent of the aneurysm is identified from the left . ^ °! ^ h W ^ ein each of said 

subclavicular artery or the celiac artery depending on the md ;P end f ^nks is sized for receiving said second 

location of the aneurysm in the thoracic aorta. ^ endoprosthesis-forming device and effecting a leak-free and 

„ . . 40 non-slip connection therebetween. 

The earner device is raised after heparinization and 6< device of claim 1? com p ris i n g a radio . 

artenotomy. opaque marker element mounted at an upstream end of said 

The markers are positioned at the beginning of release 1 second segment for facilitating viewing of a position of said 

cm to 2 cm upstream from the predetermined proximal zone. second segment. 

The prosthesis is partially released over at least one-third 45 7 - The device of claim 1, wherein said at least one of said 

of its length, and it is then accurately positioned. wire and tape comprises a bent wire forming substantially 

Thereafter, the sheath is completely withdrawn and the annular units, each of said annular units having a plurality of 

prosthesis is released in full. bends, said first, second, and third segments comprising 

t, • » r *u i * u it j ■ A . bonding means for connecting said annular units. 

Ine impact oi the latex balloon and inspection artenoe- „ „ J: , . r 1 • l • c * 1 , i 

u ■ * n _r i - . A i . i « 50 8. The device of claim 7, wherein a fraction of the plural 

raphy is still performed to guarantee that placing has been . A t , . . , . ,. - - ..F . 

done Dronerlv bends are connected by said bonding means for facilitating 

a greater flexibility of said annular units. 

It will thus be understood that the invention makes it 9 , ^ device of claim ly wher ein said wire has a 
possible to solve the various problems specified above in a non-circular cross- section 

manner that is simple, safe, and reliable, and that can be used 55 io. The device of claim 1, wherein each of said at least 
on an industrial and a medical scale. two independent trunks has a constricted blood flow diam- 

We claim: eter m ^ deployed state less than half of a diameter of the 

1. An endoluminal endoprosthesis device comprising: first segment in the deployed state for facilitating an accel- 

a first element deployable from a closed, non-deployed erated blood flow through said second segment thereby 
position for installation purposes to a deployed, work- 60 promoting increased downstream bloodflow. 
ing position and having an upstream end and a down- 11. The device of claim 1, further comprising a fixing 

stream end, said first element comprising a first seg- segment for connection of said first element to a healthy 
ment having first and second end openings and sized portion of a blood vessel upstream of said first element and 
for filling a cross-section of a blood vessel in which separated from said first element by links of a predetermined 
said first element is to be incorporated when said first 65 length. 

element is in said deployed, working position, said first 12. The device of claim 11, wherein said fixing segment 

element further comprising a second segment con- comprises at least another one of a wire and tape, wherein 
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said at least one of another wire and tape is made of a 
biocompatible alloy having a shape memory. 

13. The device of claim 12, wherein said fixing segment 
comprises a number of rings, the number being within a 
range including 1 to 3, each of said rings comprising said 
one of a wire and tape of a biocompatible material bent into 
a zigzag form and bonding means for connecting adjacent 
bends of adjacent ones of said rings. 

14. The device of claim 1, wherein said envelope does not 
cover said first element at areas proximate said upstream end 
and said downstream end of said first element, thereby 
facilitating connection of said device to the blood vessel of 
the patient. 

15. The device of claim 1, wherein each of said first, 



10 



20. The device of claim 16, wherein each of said at least 
two independent trunks is sized for receiving said second 
endoprosthesis-forming device and effecting a leak-free and 
non-slip connection therebetween. 

21. The device of claim 16,. further comprising a radio- 
opaque marker element mounted at an upstream end of said 
second segment for facilitating viewing of a position of said 
second segment 

22. The device of claim 16, wherein said at least one of 
said wire and tape comprises a bent wire forming substan- 
tially annular units, each of said annular units having a 
plurality of bends, said first, second, and third segments 
comprising bonding means for connecting said annular 
units. 

23. The device of claim 22, wherein a fraction of the 



second, and third segments is deployable to any overall 15 &l ^ d b ' ^ b means for 

Hi imfltflr Mrirhin i n -nrrf 1 ni~ li I rlin fT Til \r\ <\ I mm r . _ 



diameter within a range including 20 to 30 mm. 

16. An endoluminal endoprosthesis device comprising: 
a first element deployable from a closed or non-deployed 
position for installation purposes to a deployed, work- 
ing position and having an upstream end and a down- 
stream end, said first element comprising a first seg- 
ment having first and second end openings and sized 
for filling a cross section of a blood vessel in which said 
first element is to be incorporated when said first 
element is in said deployed, working position, said first 
element further comprising a second segment con- 
nected to one of said first and second end openings of 
said first segment and forming at least two independent 
trunks, each of said at least two independent trunks 



facilitating a greater flexibility of said annular units. 

24. The device of claim 22, wherein said wire has a 
non-circular cross-section. 

25. The device of claim 16, wherein said fixing segment 
20 comprises at least another one of a wire and tape, wherein 

said at least another one of said wire and tape is made of a 
biocompatible alloy having a shape memory. 

26. The device of claim 25, wherein said fixing segment 
comprises a number of rings, the number being within a 

25 range including 1 to 3, each of said rings comprising said at 
least another one of a wire and tape bent into a zigzag form 
and bonding means for connecting adjacent bends of adja- 
cent ones of said rings. 

27. The device of claim 16, wherein said envelope does 



having an upstream first opening communicating with 30 not cover said first element at areas proximate said upstream 



said first segment and a downstream second opening, 
said first element further comprising a third segment 
connected to and communicating with said down 
stream second opening of said each of said at least two 
independent trunks of said second segment, said third 
segment having a diameter in said deployed state for 
facilitating access of a second endoprosthesis-forming 
device through said third segment into engagement in 
one of said at least two independent trunks for treating 
a blood vessel downstream from said one of said at 
least two independent trunks, said first element com- 
prising at least one of a wire and tape, wherein said at 
least one of said wire and tape is made of a biocom- 
patible alloy having a shape memory, and said first, 
second, and third segments being formed by a continu- 
ous one of a single meshworking step and a single 
knitting step of said at least one of a wire and tape such 
that there are no gaps between the first segment and the 
second segment and between said second segment and 
said third segment; 

a second element comprising a leak-proof envelope sur- 
rounding said first element including said at least two 
independent trunks of said second segment, said enve- 
lope providing a leak-proof fluid seal about said first 
element and permitting fluid flow from said upstream 
end to said downstream end of said first element; and 

a fixing segment for connection to a healthy portion of a 
blood vessel upstream of said first segment of said first 
element and separated from said first segment by links 
of a predetermined length. 

17. The device of claim 16, wherein said diameter of said 
third segment is substantially equal to a diameter of said first 
segment. 

18. The device of claim 17, wherein said third segment is 
shorter in length than said first segment. 

19. The device of claim 16, wherein said first segment is 
equal in length to or greater than twice said third segment. 
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end and said downstream end of said first element, thereby 
facilitating connection of said device to the blood vessel of 
the patient. 

28. An endoluminal endoprosthesis device comprising: 
a first element deployable from a closed or non-deployed 
position for installation purposes to a deployed work- 
ing position and having an upstream end and a down- 
stream end, said first element comprising a first seg- 
ment having first and second end openings and sized 
for filling a cross-section of a blood vessel in which 
said first element is to be incorporated when said first 
element is in said deployed, working position, said first 
element further comprising a second segment con- 
nected to one of said first and second end openings of 
said first segment and forming at least two independent 
trunks, each of said at least two independent trunks 
having an upstream first opening communicating with 
said first segment and a downstream second opening, 
each of said at least two independent trunks having a 
constricted blood flow diameter in the deployed state 
that is less than half of a diameter of the first segment 
in the deployed state for facilitating accelerated blood 
flow through said second segment thereby promoting 
increased downstream bloodilow, said first element 
further comprising a third segment connected to and 
communicating with said down stream second opening 
of said each of said at least two independent trunks of 
said second segment, said third segment having a 
diameter in said deployed state for facilitating access of 
a second endoprosthesis-forming device through said 
third segment into engagement in one of said at least 
two independent trunks for treating a blood vessel 
downstream from said one of said at least two inde- 
pendent trunks, said first element comprising at least 
one of a wire and a tape, wherein said at least one of 
said wire and tape is made of a biocompatible alloy 
having a shape memory, said first, second, and third 
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segments being formed by means of a continuous one 
of a single meshworking step and a single knitting step 
of said at least one of said wire and tape such that there 
are no gaps between said first and second segments and 
said second and third segments; and 5 
a second element comprising a leak-proof envelope sur- 
rounding said first element and said at least two inde- 
pendent trunks of said second segment, said envelope 
providing a leak-proof fluid seal about said first ele- 
ment and permitting fluid flow from said upstream end 
to said downstream end of said first element. 10 

29. The device of claim 28, wherein said at least one of 
said wire and said tape comprises a bent wire forming 
substantially annular units, each of said annular units having 
a plurality of bends, and said first, second, and third seg- 
ments comprising bonding means for connecting adjacent l5 
ones of said annular units. 

30. The device of claim 29, wherein a fraction of the 
plural bends are connected by said bonding means for 
facilitating a greater flexibility of said annular units. 

31. The device of claim 29, wherein said wire has a 
non-circular cross-section. 20 

32. The device of claim 28, further comprising a fixing 
segment for connection of said first element to a healthy 
portion of a blood vessel upstream of said first element and 
separated from said first element by links of a predetermined 
Length. 
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33. The device of claim 32, wherein said fixing segment 
comprises at least another one of a wire and tape, wherein 
said at least one of another wire and tape is made of a 
biocompatible alloy having a shape memory. 

34. The device of claim 33, wherein said fixing segment 
comprises a number of rings, the number being within a 
range including 1 to 3, each of said rings comprising said 
one of a wire and tape of a biocompatible material bent into 
a zigzag form and bonding means for connecting adjacent 
bends of adjacent ones of said rings. 

35. The device of claim 28, wherein said envelope does 
not cover said first element at areas proximate said upstream 
end and said downstream end of said first element, thereby 
facilitating connection of said device to the blood vessel of 
the patient. 

36. The device of claim 16, wherein each of said first, 
second, and third segments is deployable to any overall 
diameter within a range including 20 to 30 mm. 

37. The device of claim 28, wherein each of said first, 
second, and third segments is deployable to any overall 
diameter within a range including 20 to 30 mm. 

***** 
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